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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an orthogonal frequency 
division multiplex signal transmitter for generating OFDM signals 
including a high quality pilot signals with little unwanted leakage 
components. 

SOLUTION: The orthogonal frequency division multiplex signal 
transmitter for generating signals to which a part of a plurality of 
generated carrier signals is added as a guard interval signal, 
comprises a means 21 for detecting carriers continuous in adjacent 
symbol periods and amplitude control means 14a, 14b, to 14n, 15a, 
15b, to 15n for attenuating the amplitudes of signals near start 
points of the guard interval signals added to carrier signals detected 
as discontinuous carriers by the continuous carrier detecting means 
21. 
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ic^sisnfc^-v. 'j Tmno— F-r mju 

1 ©X^-y ^tCfcViT^iS^ro*^ U7«ftl/ 
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T-^©*-f 'JT«^OSHSrMeE$-B- ; 5^2©X^^7' 
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3*V'J7{H^©&ffl«. llfII2«&©*Y'J7m^© 

*»©— F-r /xjwi* t bxttin-r-s n t 

(ciO^tfJWWWft©*^ 'J7«*f<i:LT#. ^-©# 

WE^>#>i'iHiw«©**©*+ 'J 7«-*t©f*k ps^-r 

fcWr***BMf -v 'J 7&ttJ^I3:<t. 

'J 7&tiJ*©:tcJ; 9 ^g*£©* ^ 'J7fl 

•J 7«#©SfIS«*^*Jg«fWfP#&£. 

30 ^(CffiB$tl5^2C0*rSS!)->>#;i'»iWftfC^p$nfe; 

U7«*»*#*4:#fc. ^Wft^nfeftgc© 

tc^issnfc^^ 'j7«#o— «*^f— F-f >^-a;u 

fttiia->>^>'uwp^««i«sc©^ j v , J7«-^©rt. pj^t- 
*©3Fanit*+ u 7«^tii^etc <fc o ^^©^-v u 7« 

•^i:LT^W$nfc^^'J7«^iC^LT#JP^ns^ 

- F-f >*-n;HB#©*«r©JB 2 ©*^->>#;w«3W 

K*V»T*©** 'J 7«^©gi|S^«*$1taSiti*Jffll 

so [xnomiXEim] 
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OFDM (Orthogonal Frequency Divis 
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formation Technology) v'X5 i A£r||IiT-5fc#>©I6B 

[0 0 0 4] fit, Sffli«iBLAN«§l«T5fc 

H !c^ig&tf);p]ffl#)*;©iS5 V>*tiSl yXrA Oft3»f £K 30 
[0 0 0 5] 

Kli«l/i5it§ill] OFDMfi 
I FFT (Inverse fast Fourier transform ; i£"7 

[0 0 0 6] ^lt, F-r>£'— /wflratf* 

SJtLfcSmtt^fiS^t^T-**^ t<Dl3— H-f 40 

> * £#Jbn u o f d mam» ic £ 0 ^g?Sr&«^ 
*»a«4*sn, ^©^g«&«^/&#teP}S-r-3jaaa[ 

[0 0 0 7] ^©^g«ft«^J*#£|5fc*L*:OFDM 
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-f >^-/t;u«iwi£££*«^©T*ttfiRfl'*» ^©# 
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[0 0 0 8] ^©<£3iCLT£)£Sn<50FDM{r5fte 
^- >^-A*JKOf iiOflf 13— K 

^ -/Wa&b 0 ©gi5#T-7C©«# U^HC&Wf «fc 

FDM$«^tT0*t'J71C*fUTftSnT^ 

[0 0 0 9] ^©<£5t:iUT£fi££n£:OFDM«#© 
glttFFT (Fast Fourier Transform : U X 

X&> BttSfflViTfTS**. f<5FFTiKllIigi 

01 FFTtrawMffjc**^****). 

o f d umn ■& 

[0 0 10] t©Hl0fc*Oi^tt/t-fD7 h«^<h 

[0 0 1 1] ^©/WD-y H«§OgM«#HT8 
- 3 2 5 4 6*H*« rtt^Bttft^«I^SM#%SAIg 

-f >*-/t;i>KIWrtfc:**«*#^*±3&«*Sc© 

[0 0 12] ^Z\T*3£mi3.. x-Y'Ofr-twym 
«*ask*t6nTtoKsnsoFDMffir^fcML, 

ic&o f d umw&^m © V V T V >X«#£^ty O F 

d m mn<D±f& & «rafc t. r -5 iaxs^^*ij^affi# © 
&*raxH««cfl-«*«fi»i£«£«©#ME 

[0 0 13] 

[^SS«^-r-5fc*©^a] #f£BJte. JtiEKIB£«? 
ft-T^7S:J?)tCRT0 1) ~6) ©^g<£9/£-5*>©TiiS 

[0 0 14] 1) SlfMtt£&SttT«/£3nS2*:7t; 

#. ■t©»6nfc+^'J7 , «***^nijea6Bncaiffl-r* 

fcft©itXfc*R#«*S«#©a!«*8n?*oT, «r 

E->>ai«;m8mi*©it«:©+v u 7i§oi^, »«rr* 

ttST^mi©X^-y^ (2 1) t. t«Sl©Xf77 

ic*«f»T^a«t©*-v u 7tft LT^ta^nfc^^ u 

^©ia^{"*5^T^-©^-V U 7«#©S*i?:«S$-B: 
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^2©XT77l4a, • • 14n. 1 

5a, 15b, • • • , 15n) t, 2 CO 7.7- v 

(16) tJ:0J&:*^t*««tT*ift5!E««iBc»»J* 
[0 0 15] 2) ^»Wlt*»C«T«iaiSn<&2 3fc7C 

Mio^t:iB«3n*SB2©^ra*->>jRjp«in»»casfi 10 

(2 1) ^-W^lCDX^y^l'* 20 

xttirasnstf— F-f AJHf#©¥flj©Mi 2 

2t.5l2(DXT7y (14a, 14b, •••,14 
n, 15a, 15b, • • •, 15n) <h. -Zr<Dm2<D 
Xt y 7\Z J: 0 # 6 tl»i**<D* A- 'J 7fi^$Mt & 
c t let 0 WEESS«»afc*H»#a«#S»*!S 3 

[0 0 16] 3) ttrfSlfS 1 C0X^^ytc43^«.^F^ 30 

[0 0 17] 4) lifJlSfSl ©X^-y^'fC^lt-S'F^ 

JiV»Ci:*««a:-r* 1 ) *Xtt2) «E«©iltSJ«« 40 
[0 0 18] 5) S^gctt<i:*fcttT»)«$n«.2^5c 

sp®Jc**©«^*je*b- wieisnfcWjSii: 

Wra©«^W-Si5^r^— F-f >?-/VMmt L-TttiQ 
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t5^imfU7^fflfS (2 1) <>:. -t©^««t^r 
^U7ifcW#M£K,fc0^gii3l<Z>** l J7S§iUtftffi 
Snfc+r 'J T«^tC*fbT#*P^n-5^- F-f 
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•, 14n, 15a, 15b, •••, 15n) t, f 
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mnfe^Wt (16) t«fcO«fiR$tl«>^i:«:!RfS4i-r-& 
[0 0 19] 6) *Mtt£*IMre*WE3n*2 2fc7C 
#J&£n£«f8«^££']9tttt5«k5lcLTfgl, Rtf 

m i ©^icE@$n-2>m2 <D^m^yi^)vmmmz^.m 

-5 n £ \z J; 0 ->>#;^W«©^rr U 7«^ t IT#, 

*ji^ffl»©i«»©^ y 7ft^©i*j, 
;p»imuc*v»T^*i*4:an*=*-f u 7«^£&aj-r& 
^aut*^u7*ai#sk (2D <t, ^©^it+ru 

U 7«^K#bTttiqSn*#— F-f A\U> . 

mn<D^-mco^ 2 com^i-yy^JiMmiz^x^rco^-^ 
vym^^mm^n^^t^Mmum^ (1 4 a, 1 

4b. •••. 14n. 15a, 15b, •••, 15 
n) -t©lg««»#ftK:J:0»6nfc««c©^r+U 
7«# * d t Kl «k 0 WC«[XH«*»*]#*fll 

it*#*«^'&j«¥a (i6) iiotijtsnscts 

[0 0 2 0] 

[0021] HHfcsriB55«a![*»w*«fi^aiiBS 
tttt. s/p • 77 tf>ym^i i, i ffti 2. # 
- H-r A;i/ftjn@K 1 3 , mmfamm& 1 4 a, 

14b, •••, 14n. «0 ^^.S 15a, 15b, 
• • • , 1 5 n, P/S • D/ASttl 6, Ot^XMIl 



B17. ^a«E7 f -^*Uiia*2 1 

[0022] -m 
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x^^-'Ht«m^taMcD^^-5'^miHig&2 1, 
&tfs/p • -7>y tf >^@bi i ic#t^^n. -?-^-c« 

fy'JT;!'?-? (S) Ki/^WU (P) ©JE^oo-r— 

[0 0 2 3] l/T. WHE^Cg&Snfc^— $ 

7tC «fc D^fiQAM (Quadrature Amplitude Modulatio 
n) lEIWH&sn***, tt»Snfc/^Wl'f-i'Ott 

2n> ^©V^y tT>^-tiffitC.Jt;Cifc I (In-phase) $4. 
RtfQ (quadrature) «HC»J6"T* I Q*Wtl«Sn 
4. 

[0 0 2 4] •?•©, OFDM**fiJfr4«»©^-\r'J7 
&t;i£j&£*lfc I QfB-ffte I FFT (Inverse fast Fou 
rier transform ; i£:7- U xfK) Stt 1 2 tc«*&£ 

n, *d-ct4#w6*nfc*»o i Qfi^fcat^TiMJc 
i^sifitsfi+t ij7«ibT**sn. ^n 20 

[0 0 2 5] -t©2f— H-f AJUKl 3 

nsiftt, i FFTiHi»3&««rf^-r*«H8i«Kffisr* 

H-f >^-/WK»iKt*»WiOfll*t3 tf- 

-en-^nogai*- ^ u 7i^## en, tne. <s>?# e n 

fc^^ijjg^, BP^^rUTO (IQ) , *t'J71 30 

(iq) , ■ • •, *t U7n (iq) flrea-e-n-en 

W«) 0 t&Xm 15a. 15b, 15n, IBcXS^: 

14 b, • • • . 1 4 n n£„ 
[0 0 2 6] ^ne.©SffiSJE®!&l 4 a, 14 b, • 

• •, 1 4 nT'te^yicD^tciD, ^-n-^noiwes 

a^nfc^n^n©*^ u 7§#tt«f)a^s 1 5 a, 
15b, • • •. 1 5 ntc^sn, ^n^*n©«D& 

^LSl5a, 15b, •••,15n T«, TfMWiT— 40 

iH*JiS*jpiiii^2 2 T^fiKsn-s^r-^'j^^ttD^m 
mzmwznx. 4fc*&sn*2-3©flw©H-#s«jo» 

[0 0 2 7] -^©P/S • D/AtUS&l 6T11 *S8t© 
«0&A§§1 5 a, 15 b, • • • . 1 5ni0^ 
n-5/1^U;W«^ (P) RtfQfB^ftfCMtf 
^SioClTvU 7)im*% (S) icSEStU ££t£ 
nfc J E-n^ f n05*5?^Jt'«#ttD/A«»«lCJ: <07-T 50 
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[0 0 2 8] ^©it££iS§g 1 7 Ttt. ft$&^tX5 I « 

tsxw^^n. ^©m^ia^&^n-aien*:* 
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JDJteJ«3nfc«^ttH3SL;&:V»FFT (Fast Fourier 
Transform: Sl7-'JliSS) BBHcWI&an. tZ. 

glCJSCfc I (In-phase) Itt, RtfQ (quadrature) M 
lC*fJST4^-V'J7«© I Q«^-tbT«li$n4„ 

[0 0 3 0] •?-©<£? tCLTSiSLTft'S.nfc^-Y U7 
SOIQ«^$llCbTi^, 

fft>n, ai«snfc«*«#**#6n**». ^©t»$g« 
**»*fc*©s«»«i;:**w-* f f T®m<Dnmt'& 
mmmiz&wz i FFTig»£Ri«M«fc:**j&Bjs*» 
4. 

[0 0 3 1] ^©H^H^^«Ofc*iC, OFDM« 

ffl+tU7t^ii/T£i$nj , -t©j£*snfcwi»i 

[0032] *<Dmmmn*zi8.&e>m&i->>tf)i>Mm\z 
rnsex- t* -t ©*«& ©w#i -> > xkm m \z *> ra— t? 

[0 0 3 3] 0 2IC, *-©HJWJHflr#©afc»*«55"r 

#SE-r 4 m# £ w ^ffl t -r 4 ©#j r * 4 . 
[0034] -fix, c:T«tsa-»*;«oi/ 

WS«-»#;p«im©TOHic*»**fl!l© i/3©fl§t 
$nxvi-5o 

[0 0 3 5] ^©.t^tCbTjf ASn^^f- H-f 
;t;UOfll^tt, ^-(D*ffl«»C*^T«FFTCDttSf±EI* 

[0 0 3 6] Ct7)^JT«W^x>#;i/«8Ffl ! S{C|^— CDff 
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?Z>mn<n$i&i)m&$L-&;-z&Z>z£\z£r)rt— F< > 

[0 0 3 7] CCi^lCLT, jtf— H-f /XJWdllB 

d» h«#i:TSHt{cJ;0 I FFT0K1 2t§fg 
Brt © F F T £)£ t j£ H Wt^ffi i d fCT? 

too3 8] b^b. «««^oeaiKfli^&n*iE« 
zntz** u t«^cd*§-&. #- H-r >?-iwmz& 

[0 0 3 9] 0 3tC, K-f n)V(D 

K-f >^-Aji/tftbx^- H-r -rune 
if x^tixs^nx^s. 

[0 0 4 0] ZLCD£-o\ZVXMm£tl2> £5\Z. il^CD 
[0 0 4 1] tZX\ ^LO^iKffl3f©HfI«T-^^.UT 

[0042] raafcis^-c, jStt-csansfirw^o 

6*1. "€■©»;!/- F-f>^-A;KOtf*#iEK*HtT« 
ft* £{£TS i±-2> t i* \Z% 6 *l-5 «^ SJifffiS LX <& 

•So 

[0043] ^©^otcLT. ^^TSb^mmtmm. 
&}fs.mmzm&znz>. ms\z. z<D^.o\zvxmn 

[0 0 4 4] ^LX, (a)TSSn5tt»i^-H-f> 

tp*SPiC5pSi^a tlZ>m^Utt\Ztt L-T-?-©&*iC^ 
»*«flr#*«4J-3WSp« bTV>5. 
[0 0 4 5] £®J:'9&**ft07Hmtt*J&£H2. 
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[0 0 4 6] OFDMtijimJC^fflT-S^St^CX-^^ h 
[0 0 4 7] fbX, (b)T*an2.ffiil9t4^©E4 
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[0 0 5 3] d©J;5tcLT, ^f— H-f A;i/OIB 
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[0 0 5 9] fCT. CCDjtffgBClte. #-F-f 20 

[0 0 6 0] ffii£©ISI 1 (C£t?«£M61HIBIilR 14a, 
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15n, P/S • D/AB38& 1 6, B^SHHl 
K17, ^a^-^^tii[18&2 .1, KtWHIMiBlHfP 

^CDig^Oftf^tCOViTiZE^-S., 30 

[0061] -r^t?*., m&mm.frft&&mm^mmm 
j«anfc-tO'>>#^i/«iiwo«sB«K:4stt*«Bifli**© 

[0 0 6 2] IfcffiWrfJd IFFTCiO^^n 
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HHKii^T, mwnsiHs mmtmnv) udv. ^-l 

7 0, +t'J71, •ebT+t'JTiKOMl/^©! 

[0 0 7 0] ^LT. ^ic^ft&fi^te, f-t 

>?—/W\zm*Xm 1 ©#*'>>sR;l/. ^2 0ffi-> 

>#;^ianx*»), m 1 £gs 2 ©«*§-> >*;i/T 
ara— ©■r^^;ufli^*«eefe*n* f-t 

&m i ©if?^v->3R;u©EM«cr] e-sftTfl-sft-cv* 

-5. 

[0 0 7 1] fi««IB«*-F'f >^-/t;i/©H 

^gpd: o mm izmmznzwi 2 ©w*-»#;i/©»iwi;: 

#LTfT*>*lTlr»-&. ^©*^«. Mil i^Tp]— 1*3 

*©««fli#*«e3isn*fc«)«aicirr *»«»©« 
ffl^ttiST-rs^. jBiRtf*2©««m^*««uT 

«K«rtt«r|SQ±S-a:*C4:*«T**&i:©1*«**bT 



( 8 ) 

[0072] ££tc. mm^m^l^<om^mmatS!m\z 

[0 0 7 3] L^L, -^(Z3K®S*i*JfSlHlS&t-cfc 

[0 0 7 4] ^ZIX, /Hnyhffl^. RtfOFDMft 

Dyhft-Sf. stpj^r ^>xft*^<z>e^2l£^T^£-5^- 
[0 0 7 5] S8tC, gj^T^fl^lC^XtetgipIfWE 

[0076] ct± v esi-r-s>t»^^tc*fbx 1 -DOffi 

[0 0 7 7] fit, iiiSi£<D&mQAMnmiZ 1 6 QA 
M, Rtf6 4QAM^iSX#^.e>n^) 1 6, 6 4SfO 30 

^■©^iOiAUT^^^liQPSK (quadrature p 
hase shift keying) ^iJa^Xifc D . Sfc2T^5i 
^liPSK (phase shift keying) , FSK (frequenc 
y shift keying) (D^~? ■$> )V'£M7i3Lhti.Z>. 

[0078] &fz. -^(D^mQAu^^^^ji^m^n 

I F FTtexi^l^ll^tl*:^ u y<£<as'j{wttj^-r 

*HiM#tbTSftftt4I FFTtttSftoTlJ 40 
■5. 

[0 0 7 9] t«£-s>X> ^-CO I FFTtt«»$nSfif^ 

nxigif ssw #-5- & n* «t 5 izmfc ts n * =k 5 

&*>0DX£^X ; fe.J: v> 0 
[0 0 8 0] ^LX, COJ^lCLXflgfiStStl-SttSSJl 50 
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m^mmyjmt, oFDM^^r-s^-n^n©*^ 

ttJjDf -5 d <h fC J; 0 -> >#)H$WS©* V 'J Tm^rt b 

p&-r a -> >#jw«ia tc*s t >x g^rs * vj 7 m 

b v ^Ol^t'J7*«ftWSnfcittt^©+t U7 
7ffi*t£SlC bXfi£JS}£gc#I'J#S-lrtt^£t#-2> £ 5 IC 

xaaEbxv»4ffi#trovix«^-v u rwm^mm^n 

OFDMl»fflORS8l:15/HD7 hfl 
XttOFDMflr#*H«f©aJpU^Ht«K:WSU 

j£f &£5lcLXV>£fca6^gWi&7.^ Ml/cow^ 

[0081] fix. h— <b« ig«#^aii*-r-s>^ 1 Be 

#*^L,Xit«T-5«fc'57a:j|imSglC*5ViX, ^2© 
->>#JUWWtc43^X^- H-f >^-/\*)KC*^4fS^ 
**a«EbftV»fll^«w» bT«*BO«ifi*ff ft: 5 <t 5 ICT 

[0 0 8 2] 

[0 0 8 3] «l**2ga«©56W»CJ:ntf. 

2 0D#s»i->>^;i'Wms:n— «Dx5?^;MWU-J:oa&fli 

[0 0 8 4] Sfc. W^3S3fH*0%BJl3ctn«. 

H i x«f»*^ 2 fS*»^^(cJaAX!l#icS«fi^-*^ 



( 9 ) 



[0 0 8 5] Sfc, W*3S4f2«©%BJtC<J;n^ 
L fee ii4ttt$r -2. It 55^ ^»#J^»«^e MO 

[0086] m&msmmvftmziLtite. ^ssa&x 
[0 0 8 7] m^memm^miz^n^ mxsas'g, 

[02] *«WoSW6K«**a*->>*^JWIBt^— H 
[0 3] *f6*on*fi«c«*wa!i-»#;uj«|iilt^f-H 



10 



20 
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[0 4] ^^onsgic^^^-H-r >^-A*;KD#ja 

©0T&-5. 

[0 5] *fg^W^J6lC^^^-H<>^-A*;KD#Jt)P 

[0 6] *%KO|llfi«!IOK^^«^itKAft»C^«ll^ 
[0 7] *56MO*«*KWt**fc»OittX««[»»a 

[as] *«wosiMKwaia2eH«»»iw^««#aD 

1 1 S/P • 7yK>^iB 

12 I F FT 

i 3 H< >^-y^ftunia» 

1 4 £«tfdjB[§ltt 

14a, 14 b, • • 14n SffiftliBlBlK 
15a, 15b> • • 15n 

1 6 P/S • D/AiK 

1 7 HSXIBB 

2 1 ^aMx-^ttttJB* 
2 2 &tf£«MlBftiJttiaB 
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